NASA Exploration Team (NExT) 
In-Space Transportation Overview 
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Enabling the Strategy 
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Exploration of Earth’s Neighborhood 



Earth ’s Neighborhood Architecture & Elements 
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Earth’s Neighborhood Transportation Elements 










Mars Mission Trajectory Options 
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Delta- V Variations 



Earth Launch Date 





Mars Long-Stay Mission Overview Option 

(Solar Electric Propulsion Option) 









Mars Architecture 
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Advanced transportation and enhanced 
launch capacity required to reduce risk 
and architecture cost 


Mars Exploration Transportation Elements 
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Mars Architecture Mass History 




Cumulative Launch Reliability 



Payload per Launch (Metric Tonnes) 








Nuclear Electric Propulsion Advantages 
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High reactor energy content and low prop mass fraction allows 
high degree of vehicle reusability for Mars missions 
Evolution of power/propulsion possible to even more ambitious 






moment arm 

- “Power module” as counterweight 

May greatly enhance short-stay missions 

- Crew readaptation time avoided 


Key In- Space Transportation Technology Options & Needs 
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elements from Earth vicinity to planetary destinations & return. 

Key Options: 6-20 MWe nuclear electric. 

1-3 MWe solar electric (combined with chemical injection 
stages and aeroassist at Mars). 


Key In-Space Transportation Technology Options & Needs 
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